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(57) Abstract: 

PURPOSE: To obtain a relief image having improved 
resolution by using a resin binder, an acid generator 
compound and a complexing polar compound as 
components of the composition. 

CONSTITUTION: This composition is produced by adding 
a polar compound to a radiation-sensitive composition 
such as photoresist. This method comprises coating a 
substrate with a layer of the composition thus produced, 
exposing the composition layer to actinic radiation to 
form a latent image contg. an acid moiety complexed with 



the polar compound and to generate an acid in an amount 
sufficient for activation from the resulting complex by 
treating the composition layer. At this time, this polar 
compound effectively functions as a base and has at 
least one moiety capable of complexing a 
photo-generated acid at room temp., namely, a useful 
polar compound (polar oxide) has at least one moiety 
capable of forming a complex together with a 
photo-generated acid and this complex is required to 
release acid in an amount sufficient for activation and 
to cause a desired acidcatalytic reaction, at the time 
of heating the complex to a baking temp, after the 
exposure to radiation. 
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«M8H»§fb7 5 Sf#«l©iffl/m 10 

M#9( 5 ] «|£f b£4fcffift8. 0 «T©pKa fc** 

J»»J, *®SWfc^toW»8.0 OTWpKa ft 

#9(6 ®#& 

Bf*3l8] (a) «l«b^ft&JliB»IWC«6DLT. 

(b) ffi*®MS:fgtt^bifcW-tcgi3tu *rucj:y« 20 
( c > mat htdmmm ^vm^xtmiYMom^m^ 

us;* bmiz.mztiTB/g't&z t £xtc£&, 30 

Hl**i 2] Wb^)^b(H4-fb^T'fe^>, 
ft#iI8£>7j&, 

[»#3U 3] «&fb£4feftmo JWT^pKa fetf-f 

[tt$9 1 4 ) ittft^%4.0 J^T^pKa Sr^-f 
•2). ft^8 0^& 40 

in$m 1 5 j mmit? x y -;newwBi. 7 $ > 

«!E^J&t«fl^f!Mb^^e)^S|^Hf^7* h 

w*« 16] ( a ) rni^msjm^m zzmt- 
[^©s&asfcsyji!] 
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[0002] 

tt»cjt3t"t*. 7 * h v* * ttJSWfef tBWlc^aWiftE 
lzM?2>mMZ7* b Ui>* bWm<D?Kj^b&&j§m 

x h^p^pfttc^-r-s. myt\zffi\,sT. 7* b \>v 
[0003] 7 * h ut?xh imwttmximmi¥%<D 

^-fMZ-?ZZ£*T~%Z>o *m>mW7* b Ui?* b 

T*i*. ffi&Kmfiz&ybznzmftmfflbitwmitG 

mnzmm^m< as. mmia?* b wt. bx° 
& mytuft&mmmzmmzmizxg < 

[0004] 7 ^ h U^X h^K©JS^tC^^T\ ^ 

X Sy^atKADXlCO^T^ DeFores 

t, Photoresist Materials and Processes M cGraw Hill 
Book Company, ^2*, 1975^, 

orean, Semiconductor Lithography, Principles, Prac 
tices and Materials, Plenum Press, —=l—H— 9 ^ % 

2mRxfm4m. 1988^ izgmztix^z. mwt 
[0005] *i&<Dim.7* b b^ma, hm, 

9ffiB%£i-7 b*J y>JT*J FXJVfr^m^XTJW&S 
ttffc^«*»e>j«y. -?-©y3K5'v^^Biti^;bA7;i^ 
t Kfc 7 x y -;b©SJC^g^T'fe.5. z.CD«k e> 4-7 # 
h l/i/'^ h©««*|ll#l^,377,631 ^0^^4,404, 
272 ^CP^$4%TiSy, M*i:t»§lfflJCJ:y*S^c 
-£tb&i)<D£t&o ^o\-D(f^miJMW^m7ab\^ 
V*b\%. #y (^i/7i;-;i/) ht7h#;>i/ 
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Kftx*^/I/#&A&. 3*i£©-7:# h l/VX h© 
Wit* %Wft&W3,8S9,292 %%&m, 439,516 *tCBH 

[0 0 0 6] aHR®|||»1W7*hW>*h*»7x;- 

ftLT^x^^HS^tSfSS*. *rtfc«fc»J*36* 
»ffl8BWfc'<l9fflffllI/^h) ZJ&l&tZ>° SBSaBWlc 

®k©#&#k#»©s&b&@3i±<5. zin^os^'fbb 
[0007] MaieettoDa^(c mMviftsmm* 

tiLH»WaBBifi8»Wn&nTV^. 3©«fce>&#©0!l 20 

71; -AW- jiiiMi*K:»«:*^*sa«H*5» 

fttt»3»0^ffl»cj:y, BJtlft^-i'iWWBWCJcyKft 

[0008] »c»L < tt, J38#MIttTIB5£lc <fc y 
tttZZIFcm* :HPt> 

AG + hv -» AH + G -».A-+H++G 30 

H+H-JKU-O-p -».sKy-OH + H+ 
MBKJS*. S?S£ti£!l (AG) (hv)« 
|R©I», HPtx ?SttftaB(»tcStr*ll*®i*. 5$S6 (A 
H) icagftStv*. Ifc/oh^ttflfflfsKUv- (jKU- 
o-p, *©jKU.-OI*t Kn*S/A/WW*'Jv-T?a 
y, pSSISTife^) ©ma©BMWSJSS:t»fe6l/ 
TBMWjKUv- (jKU-OH) fcJMKU -t©S** 
tt.,MHK [H+ ] , «i& ^'j7-7h'J-^^Hffl 

ij©jaa^sx^^ag^©Bffl8rr*fea. sawn* ^o 

ttHHHcflFJBU *7n h>tf^WJ£iffi^©£Mfc 
[0 0 0 9] ^■ftZH^&fiHRKft. 

fegggs [h+ ] i)\ ftmto<DM<Dmytm$.ft-c-mn&3 

a^£HE2: LT l/5?* h4 , £Rf»3*W&. 3©ff?B 
(BP*.. SO tfl^h©*^!^ 
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[0 0 10] -fb^WVU^T. NT'ti, -tfiteM@&ktf 
$KM£ £ i&tt £ 3 £ L*»LJte*«6, 34a 

mmmm-r. 

[ooii] 9X7* h ut/x hmz&zmotiH&zm 
m-f^mz\t^j v- v h y ? * *©KttS3E#$* 

#ifi|ii7 p O-fe^ffl©«1J--r^;i/©E5:M^U l^* 

[0012] s&aa&fljfflii-sfc^ i o©#&&, 

ti6tt> ^fi^^-*>^fi©IS©Jt«»5«*5 , t*3! 
[00 13] 

[HIW©^] Mf^'ffiffl^Atf 3 © 4; 

©i/u -7«s©j^ffitK&iei±-r4m&y%i6^si©a: 
mm.<D%tmz ^^yv^T.v ©a^ tsaiwstc w#w 

[0014] n&mii* ym&zxMMizm-zsbzm 
<Djmm<Dfa±z*)tzt,?£^o&mzm-3<. 3©«t 

+srt»cj:y, fg^ui©®*^^-^*^^* 
^6»aja*iT. ms©ij®i^f5 (fetAii..Bifi« 

®±LjL\t'}><ii*mL<m\-$z>. Sot, *nw 
»»«»^, y bw&<m<7wmmzft±? 

[0 0 15] 3©«ke>{cio©^i:LT*^ti> % 
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% l t=.mmm zwm umfr e>*sttfb*©a&«:£ & * 
BfflBmMmatm<m*im-t& 

[0016] mmt'&mwmt lt?££*>, sojws 

pKa £^L&WT,«fc!bfcVN 0 Uteib^tfiSig^SpK 

^b^i©««)S»±«tt'fb^fe©igliSi:^tcgE5fb1--s 3 

[0 0 17] *|69i©ifflfi»fefe^bfe^mic^e>^« 

[ooi8] ##©mi§ rfsttfai<z«j %wm 

tUCi: y^B&®©2&^^fc^^I^©P«giC+#fci§ 

a©******. 30 
[0 0 19] #^©fflil r«^^j xtf r%mg&j t 

»*. mmmm.<mrt £ *&ii!iiBifflife©ftffi 

SfLSfSfc-g-?. fefc;ttf3©J§»tt3H^fc#tt©fc K 
[0 0 2 0] 

[*WH©»IB3 J8fc*ttfb£tttt. 3t«ft 

^-*?&Kli#?j50° £U;©«C&S. 3©fc«>, 3^98 

Sffi-f ^©tfigST&a. arc, nxrc, not;, 120 
■c, i40"cxtt-etiw±©sy6^-^ti j giiT-&y, 
fto T z: *nb©v *?ftfr©£A^T©?^tfte>SM> 

[002 1] &#^|B^£*ffifC^Lfc^ftiS 50 
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9 &fToT««teB^*S©Jb<«B"ra<&. ZL© J: 

[0 0 2 2] *9fiig©flH£fb£4fett 1 <@Ot©1H4Wtg 
;k x^x;k 75 K (.7*b7$\*&XfM&M>*$te 

7 5 >awe>ft*. 7 5 UMasawfr-e&a 

[0023] Ma-ittft^wm^- * 
fflK©Mtcfgttfb*ffl»fcttm-rftict*. wt» 

PKa *H-4HS<3&»titf&fe3fcV\ #S©fflM r pKa j 
^^T'©7jc^cf©Mb-^I©ft¥^8S[©- log 

[0024] +^(c^ag©^^^ - * fmm £ n. 

^TS* (fcfc*.W3|&8.0 WT©pKa)Wnt**), #&fb 
^/©pKa A18.0 «T©#^*«fc*S*W3&a;-r5 
ril#T'g5. #*L<tt$j7.0 J(^T©pKa i 
L<1±?44.0 JKT. 3S(C*fe»*U<(*i!t3.2 J^T©pK 

©swb^toWB^Kflwan&atii. w&m&a 

H**ri:S:«ffiL«:W*i«*ee>i&v\ 3©fe©, Stria 

[0 0 2 5] *Mi:ittjb^£Dm^t5fe 
tote, )tSE«*iffl^fcwrs^^fe y «««t£ft 
^©4ii, ffi4^b-^©^S14S^^S, ! H^fWlc 

^fe«^*fe»tl*ffi**tt»c3E»ciSv«©«ift 

^©^g©[SJ±S:^11-Sfci?), 3^K»£ilOfiMMcffi 

[0026] WEtCa%bfeJ:^tC 75 
ffib-^feT'feS„ aa*:75>i:UTtt. ^fcx«4- 

(p-7?y^> v y-r;i/) 7-ux 4 -^>i/;u7- 

UX 2-ya=E7-UX o-^D07-U>. m- 
^DD7-UX 3, 5-^D^7-'JX 2, 4 - 
^DD7-'JX N, N-i/^^;i/-3-— SD7- 
'JX 2-7MD7-'J>. 2-3-K7— U>, 3 
hU7-U>, 4--hD7— 1>X 2-7$^^ 
S#®E, 4-75y7^>-fe*X 4-^-^;b75^ 
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7 y^y. n - ¥-7x.-)\sT ^ y%X$7*-)W V 

*x -a?y. :7nUx 

'JS^X ^'JX 8-t FD^X/yX £5S?X 2 
-*^;vt^XX ^;i/75^tf7^X t^'J^ 
X 2-75,'fcry^XX 2-7^y-5-r.hnt:° 

y$s?x 3-:/n=Eify^x 3-?aaeyyx 
2-fc'Kn*S/fc?l)S?X 4-t Fa^fS/try t/x 
t-;iJX 8-*M*^/"JX #yyx 
-;b&tJ t h'J7 , h7T>©io^^:7^> 
^##5£^t?) , ifemc7;i/^r-X 7Xyt7^r>®S, 
K#^X yj5/;i/-2-7S>'-n-HM. XXf- 

x i-yji#$.ym> #vi/y* yyx^yxx 
yvi/fryvi/jufVi/y* a^rxn/yys/x **f-)\> 
yyxx n-^n&vtfVi/y* y L h^9V'»v9'v 
xx ^c^r^vyVT^y. t^f-s^x -hfrJ is 
X WVP^fi'X a-fS/x ^ 

yxn/n-fxx y;ba^xx ^n^-x iz'Jx 

FUofrr-X yji/;i/75-X *F=¥i> 

75-xs.tf h \s*-yv>£o mmm? ^ x&um 
flii*^7^> &)i#**ymm®m75.y*'&ts) # 

[0 0 2 7] tiMeim^&g& 3W8*«Hi*«»c»v> 

im<Dmzm@<L^\ t-t^m9.o rj:©pk 3 

h U x^;b7 5 XZ)<fc ? F y ?f&W7 < 
X ifJl/75>, ynWSX 7*f;i/75>, 's 
■^fjl/TSX AJfW5X ^^^;i/7S>®Lt>V 
^;b75>©<ke>^/'7;i/^7^X MmcF'J* 

y xx&.# h u 7 ^ y -^d A>©i e> fcflfifflasafew* 

[0 0 2 8] *?6W(3DlHt^-&fettlgB^ffl&t^H^ 

s?* f \sv* f z-sti. ®mvtm%xmm\m<mi5 
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[00 29] zftb<oW&£3Bsm>£.ni%te7 x y 

^Kyv-tiSJ£#T'^T'fcoT, ./d^^&tf 

*y (tr^i/^^y-^) tfiHii, ^f-i/>atfo-^ 

Xiii'bv-.Jk *S/W-;u x^;u7x^-;k 7 
10 f;i/7i;-;k >fV7'D^wb*->7i;-;b. 9 
dd7x;-;k 7dt7x;-;k 
J:-i>^S^7x^-;k t7h-;u i-Dnt7h- 

■rbiF. 7-fe h7;i^rt: F, ^>X7;i/-rt: F, "7;i/7 

5;b7^ a u>r y%t<Dm^m\m&®iT*&2>. m^K 

J ifs^r v *$B!W^HI#lf&3.148,983 ^4,404,35 
7 ^4,115,128 ^ 114.377,631 ^4,423,138 
-^#I>*3£4,424,315 ^\ZWfcZt^ tt^OMTfittM 

20 [0 0 3 0] iKU (trx-^^x y «nwd*<*> 

^;i/7i;-Mi fei:x«Tl?BR©i'vUX3tttS«l 

BtoBW8ftE(SK:J:y«BaC»*. «ffl4^-;i/7i; 
-;wiMfS-r 5 1 Fo ^ 2/7;i/^;i/7 x ^ -;i/©BJteKlc 
«fc -5 frXltmm L < til^iKfe© t F a ^ ^ XX7;u 

^x^-^^SStsn-s^LVN/Ky (bT^;b7xy 
^Bgii**i2,ooo ~jjQioo,ooo ffrhycofrHIM 

[003 1] *mitoWM®&mtom\z.iit* L^to 
lo©7xy-;i^Sffl«Bli^ ysK^vi'ttBBfcsKy 
(^jb7x;-;b) «ic^5t<7)!HKi-s. 7x;- 
;b^l^«^^7;i/3-;i/<Dri3jfUv-T'&s. 30 

40 yv-$o£v7x6&T*JE?/£U#6. fetxH d<y 
^JlS©73jST-l7e). ^7;i/3-;i/liflgaft^7!)Wtb 

mii^y (^7x;-;i/) t-^s®^, n^eyv 
-titf^;i/i/^ c\^r-yy -JiT'&Z. 
[0032] nd<y v-<z>^^jf * uvfc&te'JHi^ 

50 /N'5^"7^l$®K^fflflJ0)«fce)^3l7t«J:. 
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50-300 ^JEEOJ:^)ffi*T^100 -300 *C<D?SglC£f5 
f5DTi/U s> >!r ;k r A- 5 :HB&x >v * AOU* 

9fV7A:3-;b£^5£7A=i-A<Z>5>#A:3;l<yv-£ 
[0 0 3 3] iK'jT-ffl^y^^-^fifD^M^ 

<, JEK#*L<l3^7A>:3-A#<iW#yvH^ 20 
SiJcDift l <e/i>%# f>30^;i/%* t?, &;fc3!lc£F* L < & 

[0 0 3 4] #^(Z>|lBi(Ciia3&mm(CldU s?tc 
31*31*84,931,379 ^Rtfmi, 939,070 *tCMS%S*lfe 

fc©aw&*v mfcfc5IJ8lcJ:y:**tc*ft**© 

$.ot. ^1^^84,491,628 ^iCBfljRSftTfcy, §1 

[0 0 3 5] *o 1 o®iia«:«JfflBI*. §lffltC«t y*ft 
K-£*5#|l|!fffF84,246,374 #ICJ: ySSt$*V5;j<y 
*f)\/9)i"( K KT'feot, *&1 000— &*J100, 000 ©SSH© 
S*¥*^f*fc* U *tt«aStC pf»ttTfeoTN H 

"5. 

[0 0 3 6] #388©«BKar**%»-5 1 

5. #* 'J ;Wfc>K'J v-tt#BM#i*84,791 ,171 
WCHsRStU 5 1 Jl ic «fc y -tartS &^Slc-^«b-5 fcffl 40 

U (^-;i/7i;-;i/) o>r?*)-)\#&mm$ft*.m 

**WiiW b£4fc fe fc*.tf h y * * AS/ U A* 
; VVttAti/VJb-lWV K. -7"D5K, - 
'J K ; XI* t - -f+frV* f-jli/ VMu 'J Kffltt^K. 50 
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J:y*BJWft£fc#TgS. 

[0 0 3 7] RliiiSi»lt^S14Jffl^fe^li, »* U« 

Kosar, Light SensitiveSystems, J ohn & So 
ns, 1965 343 —352 "S-SflCJ: »JHaRSn&J:^ 

/I/ - £ X» £ T'©«gffl0ffi« 

2, l, 4 - ^7^7 ; ^;i/*>ii^f*i: 
2, l, 5 - y?yt7 >^;i/*>Si^fM ! 

[0 0 3 8] ^-^ASt^SMiiaBJMbfCttffll-Sfeft 

2«~7flS®ft|IXt4#MfeM. fetAtfSb, Sn, F 
e, Bi, Al, Ga, In, Ti, Zr, So, D, 

Cr, Hfsi;cuim:B, P2KM s <z»\u*fym 

7 ^^tfJUM) 5 AXtf BBS. 6 A&tfBJSi 
E«7> : E-^Ai&. ^Jfcx^iJa&tfTAVX^A 

l±3KH1ffF84,442,ig7 ^ 84,603,101 25.^84, 
624,9i2-§-tcBffi1-z:i:^T'$, -r^T©#i*?:5 Iffltc 

[0039] *w%mM\zmmtm&mi<m\z.m£ 

«Ey;i/-^tta- K-9Att"C*«. z:o«ke)«dfi©» 
* b^^b-7"«, fei:A«§lffllc<!; »J*»c*«>*# 
fflif$lt84,683,317 ^KUWSStl*, TU-^a-KV 

[0 0 4 0] LTli=. hO'OS; 

^/x^;wDRWiatf s - h y 7y>sissfls*we>*i 
js^^ s — n y 7 ! Jym&mnt-t%.\& §i^ic 

«^*»63KBH»IF84, 189,323 fl-JCBBS%S*lT^ 

[0 0 4 1] *M^©S^^®©^$:3S{cffi!HSii-S 
fe*©, ^B^^^^^i^tc^^qjMS'Kb-^ 

ns. ?^^$!Hb^«^^g14l§fiR^±H^© 
M 5 ~iofi4%©igST-ii^Jc^s u# a. 
[0 0 4 2] f5iE£><k-Mc, HHMfbl/^ h*l±. 
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m\mmm<DEsmm^mmh brans"?**. 

[ 0 0 4 3 ] Hffl l/S?* h 7 5. 

nrr*. m^&^n^(m^tm^<bnh. mom 

m^75.y^B^Mt.bXiiMerican Cv 3113 ™ 111 Conip 
any ©S8£7 £Cymel (9Mtj8ftK) 300 , 301 , 303 , 
350 , 370 , 380 , 1116&t>*1130©J:-i>&;*:7S >, Cy 
mel (fifltftflO 1123MH25(Z)J:^^>^^t5 

^waattficflaMBaittiBBeetie mmm so. 65& 

^V^V^©^^*^^*^^- S»t«®» 20 

«««*7 ^UmFft<lWf^J fl/7 5 K=»K 
- t;u=j * x > * ^7 £ U Jb7 5 L < It* * ? U ft 

a. 

[0 04 4] ItJlEOaS^JI 3 . ^55>*%*b<, tt 
IBbfcCymel ffiflg©<te>)&^**7;b3*S/;*^;i/;*5 

[004 5] 75>^HfiK0i:7xy-;H^fij!J<Uv 30 
[ P -^n7i-;H -2, 2, 2-MJ*aax* 

> (DDT) , 1, 1-^[P~^ h^>7i-;H 
-2, 2, 2-hiJ?DDI*> Wh^n^ (B 
ffffiflO ) . 1, 2, 5, 6, 9, 10-/v¥-9-7*n=Ef 

i/oKfix i. lo-s^/a^f^x i, l-tr* 

[p-^D07i-;H -2, 

4, 4' -^DD-2- (hUl'DD^^L') 40 

kKa-^Xtti, l-t£* (*nn7x=.;i/) -2, 

2, 2- h'j^DDx^;- ;i/ (*jb-fc> OSlftS 

) . ^fi'DD^fW^X 2-i7DD- 

-o- (3, 5. 6-HJ*nn— 

3jxD^7-h (Dursban (g£Sf&^) ) * 1. 2 > 

3, 4, 5, 6—^**^0 0 5/^0^*^ N- 
(1, 1-tfT. [p-^DD7i-;i/] -2, 2, 2- 
hU^aox^;i/7-feh75 K. hUT. [2, 
U^U^ftl -fVS/7315-K 2. 2-^ [P- 5( 
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jdd7x^1/] -l, l-^anifux Xtf-t 

1 compounds) ©J: O ta)\ O 4* Xt3M # ><t£&t*& 

1*0232972 ICfcBKfcSftT. M#S:3IJ81C<}: l J#«K-£ 
to-St©^-?). 
[0 0 4 6] J&fcfti'&tttt* 2»®^*t*Xii»Tjka*t 

[0 0 4 7] gtjS?S?|« (BP*>> iftlOO ~300nm ) lC$t 
£#* U^fiWfcEJRllCtt 1 . 1 -tfX (P"^OD7i 
-2, 2, 2-MJ*OOX*> (DDT) . 

1, 1-fcf* ( P -jlh^f7i-Jl/) -2, 2, 2- 
M)?OOX*X 1, (^OD7xx;i/) - 

2, 2, 2-hU^oax^y-;k r-U* (1, 2, 
3-**>x;i/*x;i/) Kyi£>%xfhVx (hl>*o 

[0 0 4 8] Bililli/^hJWctt. l/j;xh©l/U- 

4MU:l/tttJ8U&S. H»C 3BWRW)*ffl4«*. * 

^ =7 ^ y-itsftb,7)vf^ K, Ss^^f-Mb^ ^s.y- 
Osftbn'ftTt KMmca-^x— r^&yf^Mb^^ 
5 >1MflB© «k t> ^ 5 ^ y-irsftbrr)Vr\L FWmfiW 
\fbtiz>c z.ti*><£>* 5 $ y-itsfthr?)VT*- KffiBI 

Cymel 303 (American Cyanamid Co.^^TlJlSnciS: 
[0 0 4 9] Syfc^.^ ^ ^ilSS^^- ^ >V 

jaasnfe. -t ®«^»»fttt^**^ h*^^^ 

(«MCj:y*W ""HMMMj tf?57S) 
SO. JS8I7 5 HMMM©jn*4>«H»» 

^5>^-§). 3©<fcO^HMMMf^lWiJ. H. Dijk 
Proc. XVth FATIPEC Congr. , II, 326^- V (198 
0) ICiBiii^tvT^T, 3lflilCj;U-?-©^$:*^C-g- 

©S?»Ji:bT (BP*>. Hn*d«PHMMM«»XttHM 
MMlg^£#fiE2*&^T') ^§7^)^. HMM 

m©=e y v-tt^^gf tiKfctf. znx'tmmto) 
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«tfii:»tts^t#T*t5 1 mtxtoT^ ym^M 

ir&HMmA(Dl)ti7M5fflWgifc£fr i 3fii,Z>. American C 
yanamid Co. ^e>A#3tl-g>Cymol 303 li, HMMMil 

mz i <@ot©7 ^ ymz^mtz hmmm©»^ 10 

Wm& £ HMMMOirAfcRtf^AfaO) «fc O &HMMM 

[0050] m&itLtci;i?x bwmoyffi&MZM&z 

tcte, ft]feS!©1I'lx<b£#S:* ^ 5 >-*;i/A7;i/f-*t 
rSHbMb£^J . JUZT 2>%& Wfc 

©^©smaim^©^^© «t ^flfi®«ffl©as*D 
©s*s?»jii?ii^T-f ^ *v-;i/©$g<bMbi^ 

tetOHM? * r- f h li4#ic£? £ U \, 30 
[0051] ^ 7 ^ >*¥MS£Ui: 7 x y -;uagRHH!iffigr& 

XbfcfH (fetx.tfHBr) £WS#<<Z)flB&£*!l$:A 

S„ yNn^bJcjRR^RICDWfcttKU^ [2, 3-y 
•^n^^atr;!/] vs/t*5- htfittf £>*t£. z.© 

©^©*^tff ^©ftfS^ a V >-fb*^©t£fcfr 

o tfyibmft&mt&foZSG-tz Z.<D£$*7 40 

A34x*. )\u^y\^mm,m\\t-^a^Mt^\yV 
7. Mctftftrt-sfeabtcff* u«<bilr«ciifufB7S 
ytmw<bnz>. 

[00 52] *»«|IW8fttt-j»JC7* h I^'X h&tf 
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y 3-;^^ jWi/x— r;k xf- n-^y 
;k * ; -fen v;i/^ GSMffiMO x* 

v)W7tz-VBtXf.-7o\z\'y>fy3-)\r£j *?)\/ 
x.-Tfr7**- b ; HtmmmitfrmtziiTLixbjix. 

JVWMV'ff'n'&lf-ff-n&ir by; 75 b'fctx. 
tf f-)Wt b 7 5 K, ^;i/tTa U 

fi/x ^bx^i/x 1, 1, l-KU^nx* 

[0053] ffiUBS!© 1 jiJ5U:©1i'(x'fb^fe5:^0.05~ 
5.0 ll%ffliTf«ffl7* h l/^'x hiffifi&ifeitcm&nl- 

[0054] wstM»^w« 
S©»5l60fti:%$:®l-&1 1 , @^tt^ffl^©^10~ 

50Mfi%©ra^-r-&3t*w* 
[0055] *ftwmmte®mis&T'fr-2mmm^ 

mm, a - ^-mximoymmoymsismz j; y s:^ 
%%> i. e> \zwmt •§> 3 1 ^t- t 

[0 0 5 6] *!6B^fi^«7^ h \s¥7, b Zm^TW; 

fifi^SllI^^SSiMlcSJRXlir^Mb^S^x- 
^N±ti6*bf§ft. 7;b5x^A-iHb7;i/5x>?A5: 

zfmmmmv*-;\&*m8ffl)ffltoz%i<*xmfi?2>zL 

[0 0 5 7] h h^fFlCli, *ffi±fC 

^ft^ixtc^s * xn%im<- >? izm cbp^. 

^h^KltCSJg^bffl^5:^C«>J:e)fCtS. JgtCf^lB 
ICti. J|^a6»CjCl5T»3%x*-n/¥-S:»10~30(W 
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[oo5 8] nmzm^x, m'c~®uo °c<mma> 
ffi%x"<- v -r •&©##* t < , mmt-^mtm^B 

gt^f ^*M3^I^©r«3^ b < li'J? < £ *>*<ji 

o-.i, h * b < \vp < t mm : i (ommm 

®Hb^-hu^A, vmitiov^^ im-t-hvv^ m 
imi-hvvu msa-vvv^ tummi-hw 

y x^;i/7 ^ yym^KV^-fry ^ >©<fc^fc®* 
©75>?m yx^ j -;i/7 s. h y y 

>© «t e> ^^ct ^ >«© J: o temmmmtm-tz 
[oo5 9] mmim^r. mm -c~m>o -cam. 

[0 0 6 0] ftv^SMIiU-t, £&ft^o^T, ^tS!# : 
T' i < *P £ ttfe^lC «k 0 . Ufco 
#|EJgc£lt^x^>yXte©o#bT, ^By§J*$l& 

IC <fc »J 1 5 ? D y J: »J /hS v 4IS:*-r*»S:*tfWSMfc 
4fiS(DSSSS:^I«g^-tS 0 £©J:^K:inibfc«. lift 

? fe4ya©i»aa*mc «t y mx3a*»*» ^ 

[0 0 6 1] 

[gjfeffiD #$S8£MK+#3^*6fc©#T©£ifB0!l 
«fce>tcPbT&&'bfcv\, 

[0062] mfcvii:&v-t®ft7k.m^t# , ) (p-trx 

;i/7i;-;i/) liBiiiB*. ^©ASE&^ttfr'bA 
#bfc» £fte>©jK'J (p-bf-^/7x^-^/) <a** 
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[0 0 6 3] ^asgji 

27.5g©yxf - !/>^Va-;i/^fM-rM:M 
bfe. #3Wb*io%©#y ( P -^x;b) 7i;-;i/ 

CWW»«T rpvPj 10 g« t—ff-Mr 

V - V*. ~ 7 x J A 2 g h U ^ 

(1, 2, 3-;**>;Ut'*— ^) 1.5g*»6 

u ^cvxTjtwfc^x-^cMic^aBt^afSEv^^* 

Hjj-aIC ||3ti:B3lft / <-^©n> 5#©Wfc* 
l-J, ^2>?x-^tC 120dW)IBIS:*^ *3 9i-AC 

u^ttjt^fcft^- ^ ©ianc24#ia©iafefei f tfe. * 

3»59i-/^fc 12<TCT- 1 ^raS^t^— f b 
0 fc. ?^V>T*3'(S(3[) 1 f x-;MiMF-321 (Shipley Comp 
any . vWa— feiy^W Newton ©flEOTt"-S)-r h^:* 

bfc„ 5dfc80d©W«:*»fc* 1 2 ? 

x-AlCov>Tlin>h57.h H&MH^BrttE b fe. 24B«B 
JffiKbfe*3«>x-ACt3^Ttt. SS^ilS^^-^ 

<oia©raPiicf5CT h^fb©^i^s©e>tifc. 
«WK>F*tticfcofc. JiancjtswstifcybJ&v^ 

- ffl«aH*5l5ll3*(S«©«©«v ^SdfcW^- V*t-v7 
SO (|i^3%|S«©aJ©«affiT«:^tJS-ft, **UCJ:y» 

««a tifeB^©»*at3tE«^«£!>a** 3 * £7* 

[00 64] ^fflJ2 
^QS^J 1 T'$Sibfe50g©-7* h 0.1 

g©hy>fV^D^y-;i/7^>**ADbfe. 3©^^ 

h \sV7-. Y * 3<i©glJ^ (Dim? x-A±tC^PbT^ 

KM 1 ©BUkPICllffC J: yiPXbfe. *yfcfcft3*ft 
/<-^©F^C24^ra©K$:feWfel|3 ^x-^Mi. 
K&feWf-Hl i:«2©'5x-AlcMbTr3> h5^> h 

m&zmm u ft3*K^<- * * t - b o c ft srUMWi-r 

[00 6 5] ^Sfe^|3 
10 g ©7K^fclO%© P V P. 0.75 g ©^^^r-9-^ h * 

s/*3 1 ;u*75>&tJ : o.5g©hy;*. (hy^DD^f- 
h y 7 vy bT ^x^ u>^y n 

50 ^bT3«©SiJ^©^^x-/N±tcjp:$ 
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fcOCAALSl/-*-*^^ : 1X*5/T-1/- 

#/<-*®ia©5£©H«:fctt* »2 9x-/NtC 120# 
©M«:*ItT* 3 xWM424«W©IB«:*»*fc. 3 <S 
d)9i-Ai»S 130'C-Cl^^^-^b^ S 
xWM4 0.135N MF-312 (fh^^f^T^- 

ft*- * ©&EB#IS!*gl& bf-. JtftfcJtHft*- * © 

CH0>bfc. |Kfill«CJ:»J3Wia*vfe<*^ ^ 
* h-^lK®©*^I^©^» cd: »J 

ss^^ia^©®?©^*^^^^ 



10 



; [00 66] $mM4 

mm 3 -essibfc? * h ^jts vmm & ^ 2 

;W 5 jfvr-A- 0.1 g fc»Dirf l J 7 * h 

hiffl^?:3^©!5iJ^©^ , ?x-^C^bT^ 
^2&U t fg3©9xW\K:-?*l-?*l5#, 120# 

»j3©i^i:iiib^c<tyiDXbfe„ 3<a 

[0 0 6 7] *^©lul2l^^^?:*^^^ St ' 
©Tf&ol\ Wt^BKSftMWSC^fcW*^ 
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